Aposematism is a well known and widely used strategy for reducing predation by conspicuous signalling of unprofitability. However, the increased conspicuousness could make this strategy costly if there are no secondary defences to back the signal up. This has made the elucidation of the evolutionary mechanisms for aposematism and that of the closely-related Batesian and Mullerian mimicry difficult. The present study aims to test whether cryptic and nondefended prey could reduce their predation risk by grouping with aposematic and defended prey. To do this, we used groups of artificial baits that were either cryptic and palatable or conspicuous and unpalatable, along with the corresponding control treatments. These were then presented in mixed and homogeneous treatment groups within a field setting and the local wild bird assemblage was allowed to select and remove baits at will. The results obtained show that undefended non-aposematic prey can benefit by grouping with aposematic prey, with no evidence that predation rates for aposematic prey were adversely affected by this association. These results provide insights into the evolution of Batesian mimicry.
INTRODUCTION
Many foragers hunt by sight, using shape, colour, and pattern to form search images that increase foraging efficiency (Pietrewicz & Kamil, 1979) . Most avian foragers are well equipped with sensitive tetrachromatic colour vision to search out and target prey (Finger & Burkhardt, 1994) .
There are a number of ways that coloration and pattern are utilized by organisms to reduce predation, and they generally fall in to three categories: (1) crypsis, in which the prey reduces predation by avoiding detection by predators entirely; (2) aposematism, where the prey is easily detected but advertise their unsuitability as prey (Ruxton, Sherratt & Speed, 2004) ; and (3) masquerade, in which the prey may be detected but is misclassified as something non-edible (Skelhorn et al., 2010) . In the first category, we include any type of crypsis or camouflage, such as background matching and/or disruptive patterning. The effect of these patterns is to hinder detection of an organism so that predators pass by without detecting their presence. In the case of disruptive patterning, this is achieved by breaking up an organisms distinctive outline (Stevens & Merilaita, 2009 ). The next two categories do not prevent detection of the organism but, instead, change a predator's estimation of profitability so that they choose not to attack. This is achieved either by 'masquerade', where coloration or patterning mimic the appearance of something inedible such as a twig or bird faeces (Skelhorn et al., 2010) , or with the use of aposematic signals, such as conspicuous behaviour, odour, sound or coloration to indicate unprofitability and advertise defences (Poulton, 1890; Cott, 1940) . The conspicuousness nature of aposematic displays is considered to: (1) enable predators to easily distinguish defended prey from undefended prey and (2) impose costs that only prey displaying an 'honest' signal of unsuitability can afford, such as increased detection rates (Sherratt & Beatty, 2003) .
Effective aposematic signalling provides great advantages for survival, and therefore great opportunities for cheats. Why go to the expense of developing secondary defences when, by mimicking the characteristic warning signals of an unpalatable or otherwise defended model organism, you can benefit without them? This type of mimicry is called Batesian mimicry. Nonetheless, it is not necessary for mimics to perfectly match all aspects of the model's patterning because even imperfect mimicry provides some protection (Kikuchi & Pfennig, 2010) . However, dishonest signals, such as those of Batesian mimics, can change the effectiveness of the warning signal. A number of studies have shown that, as the ratio of mimics to models increases, it reduces the effectiveness of the warning signal and the predation rates for both groups increase (Ruxton et al., 2004) .
To understand selection for the evolution of Batesian mimicry, we must evaluate the fitness consequences of being non-mimetic. How does being in close proximity to aposematic prey affect undefended cryptic prey? One may predict that they would suffer greater predation, with the aposematic prey drawing the attention of predators to the location, which then turn to the more palatable and profitable prey once identified. Alternatively, nonsignalling and palatable prey may benefit from their proximity to their aposematic neighbours. A laboratory study conducted by Mappes, Tuomi & Alatalo (1999) investigated this issue using wild caught birds presented with aposematic (unpalatable) and palatable prey in groups of either purely palatable, aposematic or mixed prey types. Their results suggest that palatable prey benefit from a reduction in predation risk when grouped with aposematic prey through 'aposematic commensalism'. That is, palatable prey appear to benefit from being offered along side unpalatable prey even when there was no strong similarity in appearance between the prey types. This might occur if predators avoid locations where they have had noxious experiences or if an aversive experience causes a period of disinterest in food of any kind. Importantly, commensal relationships and associations between cryptic and aposematic species may be an important 'first step' towards the evolution of Batesian mimicry.
A parallel to this type of relationship, where one species benefits from association with another, may be found in botany. In this case, 'magnet species' (Molina-Montenegro, Badano & Cavieres, 2008) that are particularly attractive to pollinators do not divert most of the pollinators away from less attractive plants nearby, as may be expected. Indeed, they appear in some cases to increase the number of visits those plants receive. This means that less attractive species can increase their chances of being pollinated, and therefore increase the number of seeds they produce, just by growing in close proximity to more attractive species.
Mappes' original research was conducted in a laboratory setting and under idealized conditions with prey items presented either singly or in pairs on a wooden plate (Mappes et al., 1999) . We therefore decided that it would be beneficial to generalize this study with a larger sample size and with the prey items presented in a more ecologically realistic setting to examine whether the observed effect would still be found in a less carefully controlled environment.
Additionally, in the original experiment, all five treatments, namely (1) one aposematic prey item; (2) one palatable prey item; (3) two aposematic prey items; (4) two palatable prey items; and (5) one palatable and one aposematic prey items, were presented simultaneously, whereas, in nature, predator-prey encounters are more likely to occur sequentially.
The change from simultaneous to sequential presentation changes the predators' task from that of a comparison followed by a decision on whether to attack, to purely a choice between attacking or leaving without feeding. In a laboratory experiment like this, birds may also learn that whichever item they do not choose is removed, making the comparison stage a more important step in the process. We might also want to consider that predators may use the number of prey presented as a cue to the general availability of food, with a choice between two or more prey items indicating a greater availability of food. This may mean that, when presented with an individual food item, there is a greater perceived uncertainty in the future availability of food and therefore greater pressure to attack.
We further tested the hypothesis that nonconspicuous and undefended prey could reduce their predation rate by associating with aposematic prey by using groups of sunflower seeds (five or ten seeds) made either, conspicuous and unpalatable (UnP), or cryptic and palatable (P). The seeds were presented in mixed or single treatment groups within a field setting and the local wild bird assemblage was allowed to select and remove seeds, at will, over a set period of time. This allowed us to compare the survival rate of each seed/group type at the end of each trial.
MATERIAL AND METHODS
This experiment was conducted between October 2010 and March 2011 in areas of park land in the centre of Glasgow, Scotland (Latitude: 55°52′N, Longitude: 4°15′W).
Groups of coloured seeds were left out at selected sites at 09.00 h and their remaining numbers were checked at 16.00 h. There were 20 replicates of each of the five different treatments used (Table 1 ). This included four groups of homogenous colouring (i.e. all seeds within each group being of the same colouring and palatability) and one treatment of mixed seeds, the groups of which were composed of half and half of each colour being used.
To ensure that the seeds from each group were spread evenly over the desired area, a circular cardboard 'stencil' was cut to 10 cm in diameter and used to ensure the grouped seeds remained within the set area. The pre-prepared seed groups were then sprinkled from a height of at least 10 cm to ensure an even but random distribution.
Treatments were placed out in a random order with a minimum of 10 m between each group. To aid in the collection of groups after the experiments, a coloured golf tee was placed three paces to the north of each group. As an extra precaution, a brief note of the golf tee's location was also taken.
The sites were revisited at 16.00 h each day and the remaining seeds were counted and recorded. To ensure that missing seeds could be considered to be eaten and not just displaced, searching continued for 5 min after the last seed had been found. Seeds recovered were also examined to see if they had been 'discreetly' eaten (where the kernel had been removed via a small hole in the husk that, on casual inspection, may look intact).
There were three parts to this experiment. In part 1, we used unpalatable red seeds and palatable green seeds. This was carried out over 1 month from 28 October 2010 at Site 1 with one replicate of each treatment set out per day (a total of five groups of seeds per day over 20 days). In part 2, using the same methodology, we carried out the reciprocal experiment from 15 January to 6 February 2011 at Site 2, with unpalatable green seeds and palatable red seeds. Because we expected the incongruity of the colour and palatability to reduce the effect of the conspicuous colouring and unpalatability on the predation rate, we carried out an extra ten replicates (30 in total). We carried out the final part from 7 February to 1 March 2011, at site 1, with 20 replicates using palatable green and red seeds. In all cases, it was assumed that the green seeds were cryptic against the green background and that the red seeds were more conspicuous. However, our design was counterbalanced for colour and, thus, our interpretation was not contingent on the validity of these assumptions.
SITE SELECTION
The sites were selected for a combination of high bird activity and reduced human activity levels (human activity could not be avoided all together as a result of the inner city location). In particular, areas known to have regular bird feeding activity by humans were avoided because these were likely to have many human visitors. Although the treatment groups were not watched throughout the day, a number of different bird species were observed close to or in the immediate area including blackbirds (Turdus merula), bluetits (Cyanistes caeruleus), bullfinch (Pyrrhula pyrrhula), carrion crow (Corvus corone), house sparrows (Passer domesticus), magpie (Pica pica), robin (Erithacus rubecula), rock pigeon (Columba livia), starling (Sturnus vulgaris) and wood pigeon (Columba palumbus). From observations carried out in previous unpublished work, we knew that these species have also been seen to take interest in and feed from seed groups left out and that the consumption of experimental seeds by mammals, such as grey squirrels (Sciurus carolinensis), is extremely rare.
The two sites selected, Site 1 (55°52′24.92′N 4°16′49.50′W) and Site 2 (55°52′54.47′N 4°17′27.62′W), were within 1 mile of each other. Both sites were of a sufficiently large area to prevent the need for repeated trials in the same space and overlap of area usage was minimized. In the weeks before the experiment, wild bird seed was scattered to encourage birds to return to the sites throughout the winter months.
After the first experiment, a new site was chosen in which to conduct the second experiment in an attempt to ensure that different birds would be exposed to the new treatments and, thus, the problems with learning and conditioning would be greatly reduced.
To maximize undisturbed foraging time, seed groups were placed on open areas of grass, away from footpaths and other areas of high traffic. Trials were not conducted during periods of heavy rainfall where muddy conditions would make differentiating seed colour difficult and would reduce feeding activity in the bird population. Treatments were also not conducted during the extended snowfall in late November and December 2010.
SEED TREATMENTS
Four types of bait were prepared: (1) palatable green seeds; (2) palatable red seeds; (3) unpalatable green seeds; and (4) unpalatable red seeds. In addition to their colouring, the 'unpalatable' seeds were treated with quinine hydrochloride, a chemical substance with a pronounced bitter taste known to be aversive to both domestic and wild birds (Speed et al., 2000; Halpin, Skelhorn & Rowe, 2008; Skelhorn, Griksaitis & Rowe, 2008; Rowland et al., 2010) . Standard striped sunflower seeds were dyed using Sugar Flairs food dye Holly Green and Red Extra. The dye concentrates were diluted using 200 mL of water with 75 mL of dye gel. Some 165 g of striped sunflower seeds were mixed with 20 mL of the dye solution and 200 mL of water. This was brought to a simmer and left for 15 min, stirring occasionally. To make the unpalatable seeds, two tablespoons (approximately 34 g) of quinine were added to the water and dye before simmering. The liquid was reduced as much as possible and, after simmering, the seeds and any remaining liquid were spread out on a baking tray to ensure that little dye or quinine was lost.
To dry the seeds out completely, a domestic oven was set to its lowest setting (50°C) and the seeds were spread on a baking tray. The seeds were checked and turned regularly. Once all traces of surface water had evaporated and the seeds were dry, they were removed from the oven. The seeds retained their striped pattern after this treatment.
PILOT STUDY
A pilot study was carried out to test the palatability of the treated sunflower seeds because we wanted to ensure that the dying process had not made all the seeds unpalatable and that the quinine-treated seeds were sufficiently unpalatable to deter predation. To check this, five groups of ten red seeds (unpalatable) and five groups of ten green seeds (palatable) were put out at the two sites (over 2 miles from the sites used in our subsequent main experiments) and left for the same timescale used in the full-scale experiments (09.00 h to 16.00 h). At 16.00 h, the remaining reds and greens were counted.
From the results of the pilot study (see Supporting Information, Table S1 ), we were confident that the red unpalatable seeds were sufficiently less palatable than the green palatable seeds (P = 0.056) to be used in a larger-scale test. Another small-scale test was carried out to check that taste and colour were not confounded. We compared the survival of four seed treatments: unpalatable green and red seeds and palatable green and red seeds. We found that, when both red and green seeds were equally palatable, no significant difference was found in their survival (P = 0.803; see Supporting Information, Table S2) . Thus, the birds tested did not display a strong preference for either colour.
ASSESSMENT OF COLLECTION ACCURACY
To independently assess the accuracy of the seed counting, random groupings of seeds were placed out (including both red and green seeds) at different sites. A second experimenter (i.e. the same one responsible for collection in the main study) then immediately collected as many seeds as he/she could find using the same technique as in the main study. In each case, the collector did not know the total number of seeds or the split between red and green seeds.
Of the 15 trials, only one inaccurate reading was recorded. This result allows us to be confident in the analysis of the main study with respect to missing seeds not being an artefact caused by the accuracy of the human collection method.
STATISTICAL ANALYSIS
Our sampling unit is all the prey of a given colour within a group of five or ten seeds. The percentage of seeds surviving at the end of the test period was calculated for each treatment group and compared against survival in other treatment groups (i.e. we did pairwise comparisons of every seed-group type against every other seed-group type). We also carried out a further set of pairwise tests using the pooled data from all three experiments. The data were then analyzed using the SPSS statistical package (SPSS Inc.). A Mann-Whitney U-test, comprising a nonparametric technique, was used to compare the difference in survival within and between experiments. It was applicable here because the samples were unmatched and, in some cases, the sample sizes were unequal. We did not use Bonferroni or any other correction to control experiment-wide type 1 errors because: (1) we were making a small number of comparisons to test hypotheses derived a priori (Ruxton & Beauchamp, 2008) and (2) because of current concerns about the logical basis and powers costs of such corrections (Nakagawa, 2004) .
RESULTS
The first part of our experiment used unpalatable (unP) red and palatable (P) green prey (Table 2) . We found a significant difference between the percentage of palatable green and unpalatable red seeds that survived to the end of the trials in both groups of five and ten seeds. We found that the (unP) red seeds survived better in both cases [mean ± SE; (P) Green, five seeds: 29 ± 7.2; Green, ten seeds: 32.5 ± 6.9; (unP) Red, five seeds: 89 ± 4; Red, ten seeds: 82 ± 5.3; for a full table of mean percentage seeds surviving for each group type, per treatment, showing SE and SD, see Supporting Information, Table S3 ].
A significant difference was also found between the green and red seeds of the mixed seed group, again, with more red (unP) seeds surviving than green (P) seeds in the same group (Table 2 ) (mean ± SE; Red mixed: 88 ± 5.3; Green mixed: 74 ± 6). When we compared the green (P) seeds from single colour groups with those in the mixed group, we also found a significant difference, with those palatable seeds in the mixed group surviving significantly better than those in a single colour group (mean ± SE; Green only, five seeds: 29 ± 7.2; Green only, ten seeds: 32.5 ± 6.9; Green mixed: 74 ± 6). This was not the case for the red seeds (Table 2) , where there were no significant differences between the survival of red seeds from single and mixed colour groups (mean ± SE: Red only, five seeds: 89 ± 4; Red only, ten seeds: 82 ± 3.9; Red mixed: 88 ± 5.3). When seed survival was compared between homogenous groups of five or ten seeds, no significant differences were found for either red or green seeds.
The second part of our experiment used red palatable and green unpalatable prey (Table 3) . Here, we found a significant difference between green (unP) and red (P) seed survival in single colour groups, with green seeds suffering significantly less predation in each case but no difference in survival was found between differing group sizes for each colour (mean ± SE; Red, five seeds: 44.7 ± 6.6; Red, ten seeds: 49.3 ± 6.7; Green, five seeds: 64 ± 6.5; Green, ten seeds: 66.3 ± 6.4; see also Supporting Information, Table S3 ). Furthermore, no significant difference was found between the survival rates of the red and green seeds in the mixed groups (mean ± SE; Red mixed: 71.3 ± 6.2; Green mixed: 73.3 ± 6) or between the green seeds from single colour and mixed groups. A statistically significant difference was found between red seed from mixed groups and red seed from single colour groups, with lower predation in mixed groups (Table 3 ) (mean ± SE; Red mixed: 71.3 ± 6.2; Red only, five seeds: 44.7 ± 6.6; Red only, ten seeds: 49.3 ± 6.7). No difference in survival rate was found between different group sizes in homogeneous groups of five or ten for either the green or red treatments. For the third part of our experiment, both the red and the green seeds were palatable (Table 4) . The only significant difference in survival rate was found between the green (P) seeds in single colour groups and the green (P) seeds in mixed colour groups, with those in the mixed groups surviving better than their counterparts in single colour groups (mean ± SE; Green only, five seeds: 30 ± 7.8; Green, ten seeds: 22 ± 5.7; Green mixed: 51 ± 10; see also Supporting Information, Table S3 ).
Finally, we combined results from all three parts of our experiment to look at the overall effect of palatability and colour (Table 5) . From this, we discovered that, across all group sizes, there was a highly significant difference between the survival rate of palatable seed and unpalatable seed with, on average, more unpalatable seeds surviving to the end of the trials (mean ± SE; Palatable, Green, five seeds: 46 ± 4.4; Green, ten seeds: 27.3 ± 4.5; Red, five seeds: 53 ± 3.8; Red, ten seeds: 46.2 ± 5; Unpalatable, Green, five seeds: 68.7 ± 4.4; Green, ten seeds: 66.3 ± 6.4; Red, five seeds: 88.5 ± 3.3; Red, ten seeds: 82 ± 3.9).
When looking at differences in predation between red and green unpalatable seeds across all parts of the experiment (Table 5) , the only significant difference found was between red and green seeds in groups of five seeds (this includes seeds from mixed colour groups), where red seeds were found to survive significantly better (mean ± SE; Red, 88.5 ± 3.3; Green: 68.7 ± 4.4). When we then compared the survival rates of palatable seeds, we found a significant difference between red and green palatable seeds in groups of ten, with red seeds suffering less predation (mean ± SE; Red, 46.2 ± 5; Green: 27.3 ± 4.5). However, unlike the unpalatable seeds, we found no difference in survival between red and green palatable seeds in groups of five. It should be noted that this result is at odds with the results found in the small-scale pilot studies carried out before the fullscale experiments. This suggests that the effects of colour are small and only with the larger sample sizes of the full-scale trial can they be picked up.
DISCUSSION
From the analysis of the first part of our experiment with green palatable seeds and red unpalatable seeds, we found that the red seeds survived significantly better than green seeds under all conditions, as expected based on the unpalatability of the quinine. Moreover, we found that there was a significant difference in green seed survival between groups, with those in mixed groups alongside red seeds having a significantly better survival rate than those in greenonly groups. This result supports the 'aposematic commensalism' hypothesis, with the palatable cryptic prey suffering significantly less predation when grouped together with aposematic neighbours. By comparison, no difference was found between red seeds in mixed groups and those in red only groups. This also supports the 'aposematic commensalism' hypothesis, because the added protection the palatable seeds gain apparently does not impose any corresponding costs on the aposematic seeds that they are grouped with. For the second part of our experiment, we investigated how much of the effect was generated by colour and how much by palatability and, thus, we reversed the treatment by using green unpalatable seeds and red palatable seeds. Here, as expected as a result of the uncoupling of palatability and conspicuous colouring, we found that the treatment effects were much weaker. Nevertheless, our results were close to significant (P = 0.055 and 0.051) and might suggest a nonsignificant trend in single colour groups with the unpalatable seeds (green) surviving in greater numbers than the palatable (red) seeds. In this part of the experiment, no significant difference was found between red and green seed survival in mixed colour groups but, when red seeds from the single colour groups of five seeds were compared with red seeds from mixed groups, it was found that those grouped with the unpalatable green seeds survived significantly better. This again supports 'aposematic commensalism' and, as in the first part of our experiment, demonstrates that there is a benefit for undefended prey to group with defended prey. However, here, the effect may be weaker when the unpalatability and aposematic colouring are not tied. In other words, by combining unpalatability with the classically aposematic colour red (Roper & Marples, 1997) , it is likely that there will be a stronger combined aversion than when combined with the colour green because many birds have an innate aversion to red (Mastrota & Mench, 1995) .
For the third and final part of our experiment, we used groups in which both the red and green seeds were palatable (Table 4) . We found that there were no significant differences in survival for the majority of the comparisons. However, we did find that the green palatable seed survived significantly better when it was grouped with red palatable seed. This suggested that, even in the absence of chemical defences, when in a mixed group of red and green seeds, the green seeds still appeared to benefit from their proximity to the conspicuous red seeds.
This may be relevant when considering selection pressures on potential Batesian mimics, with the conspicuous colouring dishonestly signalling unpalatability. In this case, we presented predators with prey groups with no honest signals. We know that, as the ratio of dishonest to honest signals is increased, the effectiveness of the warning signal is reduced and the predation rates for both groups increase (Ruxton et al., 2004) . For this experiment, we did our best to minimize learning effects, although we would expect that, had we continued presenting the same predators with groups of all palatable red seeds, they would eventually learn to ignore the red coloration. However, without the time to learn this, red coloration is still effective in improving the survival rate of nearby prey, although to a lesser extent than when the conspicuous signal is supported by chemical defences. Furthermore, these results confirm our hypothesis that palatable prey can improve their survival rate by grouping with neighbours that predators may be pre-adapted to interpret as defended.
Finally, we wanted to analyse the effect of colour and unpalatability across all three parts of the experiment (Table 5 ). We should note that, because this analysis pools the data from the three separate experiments conducted between early autumn and mid-winter, they may be confounded by the time of year. Here, we found that, in all cases, whether coloured red or green, unpalatable seeds had a greater survival rate than palatable seeds. We found that in groups of palatable seeds of homogenous colour, red seeds in the larger groups (ten seeds versus five seeds) survived better than green seeds but that there was no difference in the smaller groups. This might suggest that, where the PROTECTION BY ASSOCIATION 87 aposematic signal is dishonest, it takes the greater stimulus of a larger group and a greater area of warning coloration to illicit a reaction from predators, which confirms an effect found in previous studies (Gamberale & Tullberg, 1998) .
We had expected that, when looking at the unpalatable seeds, in those cases where seeds were both red (warning coloured) and unpalatable, these seeds would survive better than unpalatable green seeds. What we found, however, was that only in the groups of five seeds did red seeds survive significantly better than green. We are unsure as to why this was not the case for the groups of ten seeds but it may be that this is a product of the smaller sample size obtained for the ten seed groups. In summary, our results show that: (1) undefended non-aposematic prey can benefit by grouping with aposematic and defended prey and that (2) there is no evidence that the aposematic prey suffered greater predation by their association with the palatable prey.
It is important to take protection by association or 'aposematic commensalism' in to account when considering the evolution of aposematic signals. Is this an effect of proximity? Perhaps predators avoid locations where they have had noxious experiences, with all prey within a certain distance lumped together and avoided? Or perhaps, rather than proximity in space, should we consider proximity in time, with unpalatable prey or an aversive experience causing a period of disinterest in food, of any kind? This could be tested by providing distasteful prey within a test area and observing whether there is any latency to the selection of further prey items and also whether this changed by moving to a new test area. We might also want to investigate what cues are being used; are they purely visual or might odour be playing some part? We know that odour can be used in conjunction with colour to advertise unprofitability (Kelly & Marples, 2004) and, with the effects of wind, dispersal odour cues are likely to have a much less defined effective area than that of colour. This may mean that neighbouring undefended prey can benefit from aversive odour cues emitted by others by grouping with them. The prey items that we used were very different in colour. In all other ways, such as size and shape, they were very similar. Had we had used palatable prey that were different in those aspects, would they still have benefited from their aposematic neighbours?
We speculate that it would be of particular relevance to the evolution of aposematic colouring if we were to find that these benefits could cross kingdoms, with palatable animals being able to benefit by grouping with unpalatable plants or vice versa. It is assumed that some defended plants use aposematic signals similar to animals (Rubino & McCarthy, 2004; Lev-Yadun, 2009; Inbar et al., 2010) . If animals were able to benefit by association with these plant species and vice versa, it might help to explain the convergence of signals between these very different groups. We might also consider that warning signals might have first evolved within plants, with animals, later, co-opting an already established system by close association with defended plant species.
A similar phenomenon to the one described in the present study has been also been found in plants with the discovery of 'magnet species' (Molina-Montenegro et al., 2008) . Species with flowers that were less attractive or profitable to pollinators were able to increase pollination and their seed production by associating with more attractive species. This, along with the results obtained in the present study, this leads us to speculate that perhaps this type of commensal relationship may be comparatively common within the natural world.
Our results may also point to potential consequences for the evolution of Batesian mimicry. One of the biggest questions on mimicry that remains to be answered is how a species can survive through the intermediate stages of evolving a conspicuous display. Assuming an undefended species initially begins with cryptic patterning, there is presumably a point at which they are neither fully cryptic, nor conspicuous and therefore at very high risk of predation (being both easily visible and undefended). We speculate that if such a species was able to reduce their predation rate by associating closely with their defended model, they may be able to survive long enough to evolve a better mimicry. Eventually, increasingly more accurate mimicry could free them to associate less closely with their models. However, the mechanism explored here may also act to reduce the likelihood of Batesian mimicry evolving because the anti-predatory advantage of close association without mimicry may reduce the fitness advantage of changing appearance towards mimicry, particularly where the model and mimic closely share habitat requirements. To properly examine this we will need to carry out further experiments aiming to examine how differing levels of mimicry affect fitness.
The results reported in the present study suggest that a full understanding of selection pressures associated with mimicry requires a consideration of the benefits of close association without mimicry. Although mimicry has been closely studied because of its evolutionary significance, most prey species do not evolve to be Batesian mimics and the aposematic commensalism highlighted in the present study may be an important but hitherto neglected factor in explaining this phenomenon.
SUPPORTING INFORMATION
Additional Supporting Information may be found in the online version of this article: Table S1 . Pilot results. Table S2 . Small-scale test results. Table S3 . Average percentage of seeds surviving from each group, per treatment (unP, unpalatable; P, palatable).
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